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Having thus described ihc preferred cmbod^^t, the 
invention is now claimed to be: 

1. A package mounting integrated circuit chips onto a 
circuit board comprising: 

an integrated circuit chip having a surface array of input/ 
55 output pads on one side thereof which array forms a 
footprint; 

a chip carrier formed of an organic glass filled cpoxy 
dielectric material having first and second opposite 
surfaces; 

said chip carrier having a coefficient of thermal expansion 

of at least 17x10"* ppm/c°; 
a first set of bonding pads formed on said first surface of 
the chip carrier and arranged in an array corresponding 
65 with the chip footprint; 

a paucrn of conductors on said chip carrier connected to 
accommodate said input/output pads; 
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a first set of solder connections interconnecting the input/ 
output pads on the chip to said first set of bonding pads 
on the chip carrier; ; 

an encapsulation material encapsulating said first set of: 
solder connections; 

a second set of bonding pads formed on the second 
surface of the chip carrier arranged in an array; 

electrically conducting vias extend through the chip car- 
rier connecting said first set of bonding pads to the 
second set of bonding pads; 

a circuit board formed of an organic material having a 
coefficient of thermal expansion similar to the chip 
carrier; 

a set of electrical connection sites formed on said circuit 
board and arranged in a pattern corresponding to the 
pattern of the array of the second bonding pads on said 
chip carrier; 

a second set of solder connections interconnecting the 
pads of said second set of bonding pads on the chip 
carrier to the connection sites on the circuit board; and 

wiring on said circuit board connected to said second set 
of bonding pads. 

2. The package of claim 1 wherein said chip carrier and 
said circuit board arc formed of the same material. 

3. The package as defined in claim 1 wherein said first set 
of solder connections is formed of a higher melting point 
solder than said second set of solder connections. 

4. The package as defined in claim 1 further characterized 
by first bonding pads being more closely spaced to each 
other than said second bonding pads. 

5. The package as defined in claim 1 wherein the thermal 
coefficient of expansions of the material of the chip carrier 
and the material of the circuit board do not differ by more 
than about 20%. 

6. The package as defined in claim 1 wherein the thickness 
of the conductors on said chip carrier is thinner than the 
wires of the wiring on the circuit board. 

7. A method of mounting integrated circuit chips onto a 
circuit board comprising the steps of: 

providing an integrated circuit chip having a surface array 
of input/output pads on one side thereof which array 
forms a footprint; 

providing a chip carrier formed of an organic glass filled 
cpoxy dielectric material having first and second oppo- 
site surfaces; 

said chip carrier having a coefficient of thermal expansion 
of at least 17x10"* ppm/c°; 
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forming a first set of bonding pads on said first surface of 

ihc chip carrier arranged in an array corresponding with 

the chip footprint; 
providing a pattern of conductors on said chip carrier 
5 connected to accommodate said input/output pads; 

forming a fust set of solder connections between the 

input/output pads on the chip and said first set of 

bonding pads on the chip carrier; 
10 an encapsulation material encapsulating said first set of 

solder connections; 
forming a second set of bonding pads on the second 

surface of the chip carrier arranged in an array; 
I5 forming electrically conducting vias through the chip 

carrier to connect said first set of bonding pads to the 

second set of bonding pads; 
providing a circuit board formed of an organic material 

having a coefficient of thermal expansion similar to the 
20 chip carrier; 

forming a set of electrical connection sites on said circuit 

board arranged in a pattern corresponding to the pattern 

of the array of the second bonding pads on said chip 

carrier; 

25 

forming a second set of solder connections between the 
pads of said second set of bonding pads on the chip 
carrier and the connection sites on the circuit board; 
and 

30 forming wiring on said circuit board connected to said 
second set of bonding pads. 

8. The method of claim 7 wherein said chip carrier and 
said circuit board are formed of the same material. 

9. The method as defined in claim 7 wherein said first set 
35 of solder connections is formed of a higher melting point 

solder than said second set of solder connections. 

10. The method as defined in claim 7 further characterized 
by first bonding pads being more closely spaced to each 

4Q other than said second bonding pads. 

11. The method as defined in claim 7 wherein the thermal 
coefficient of expansions of the material of the chip carrier 
and the material of the circuit board do not differ by more 
than about 20%. 

45 12. The package as defined in claim 7 wherein the 
thickness of the conductors on said chip carrier is thinner 
than the wires of the wiring on the circuit board. 
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- — 3-3-: ft package mounting integrated circuit ch^j 

circuit board comprising: 

an integrated circuit chip having a surface array 



input/output pads on one side thereof which array — forjgt — a 

footprint ; / 

a chip carrier formed of an organic dielectric/material 

and having first and second oppos ite surfaces; / 

said chip (^w^r-4twjiq a coefficient of thermal 

expansion of at lea/tV abouf>q5xl0~ 6 ppyC^ ; / 

a first SeYv of bd ndipg^pads formed on said first 

surface of the ch^ carrier and arra/ged in an arraj/ 

corresponding with the AggTp><lootprint ; / 

a pattern of Iconducto^ on saigf chip carrier connected 
to accommodate said iqpjit/output p\ads, 

a first set o^s^liieJ^conn/ctions interconnecting the 
input/output pads on the chip to sa4d first set of bonding pads 

on the chip carrier; / 

an encapsulation material encapsu lating said first set 

of solder connections; / 

a second set of /bonding pads form ed on the second 
surface of the chip carried arranged i n an array; 

electrically conducting vias extend through the chi p 
carrier connecting saic/f irst set of bond ing pads to the second 

set of bonding pads; / 

a circuit /board formed of an organic material having a 
coefficient of the/mal expansion similar to the chip carrier; 

'a set /bf electrical connection sites formed on said 

circuit board /nd arranged in a pattern correspondi ng to the 
pattern of th4 array of the second bondin g pads on said chip 
carrier ; / 

/second set of solder connections interconnecti ng the 
pads of ^aid second set of bonding pads on the chip carri er to 
the connection sites on the circuit board; and 
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34 wiring on said circuit board connected to said seco/d 

35 set of bonding pads. 



14 . a package according to claim 13 wherein s^id — chi£ 

carrier has a coefficient of thermal expansion of at 

^6 



>ast about 



16xl0" 6 ppm/C l. 
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carrier 



A package according to claim 13 
is formed of a glass 



wh erein said chip 
fi lled epoxy . 



16 . A package 



integrated oarcuit chips onto an 
organic dielectric ci^cuifr b^ard havin g / coefficient of thermal 
expansion of at least 



an integrate 



input/output pads on on 



O4t/15xl0" 6 ppmAT, comprising: 

t chip /having a surface array of 

forms a 



sidl 



thereof which array 




footprint; 

a chip carrier formed ol an organic diele ctric material 
formed of an oraanic dielect ric/ material^ having a coefficient of 



thermal expansion similar to /he chip farrier] an d ha ving first 
and second opposite surfaces 

a first set of /bonding pads formed on said first 

surface of the chip /carrier and arranged in an array 

corresponding with the ohip footprint; 

a pattern of/conductors on said chip carrier connec ted 
to accommodate said i/put/output pads; 

a fi rst s/t of solder connections interconnecting the 
input/output pads L the chip to said first set o f bonding pads 

on the chip carrier; 

an encapsulation material encapsulating sai d first set 

of solder c onnections; 

a 4 ond set Qf bonciin g pads formed on the second 

surface of tyhe chip carrier arranged in an array; 
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chit 



23 electrically conducting vias extend through the 

24 carrier connecting said first set of bonding pads to the s e 

25 set of bonding pads; 

26 a set of electrical connection sites formedy/on said 

27 circuit board and arranged in 



28 
29 



pads of said second set of bonding pads op/ the chip carrier t o 



pattern of the array of the second bonding 
carrier ; 

a second set of solder connections 



pattern corresponding to the 
pads/on said chip 



interconnecting the 
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in 4 



the connection sites on/Cite^ircuit board/ a"d 



wiring on sa: 



circtbit board/connected to said second 



coefficient of expansion"! 



set of bonding pads. 

17 . A package accoidinq) t/ claim 16 wherein the thermal 



material of the chip carrier and 



the material of the circuit/board do not differ by (more than 




18 . A package according to claim 16 wherein said chip 

carrier and said circ/it board are formed of the same material. 



19 . A package according to claim 16 wherein said chip 

2 carrier is fogf ned of a glass filled epoxy. 

20 . X package according to claim 16 wherein said chip 

carrier Was a coefficient of thermal expansion of at least about 



1 i^ : 6 /om/C°. 



1 21 . A package mounting integrated circuit chips onto — a 

2 circuit board comprising: 



3 an integrated circuit chip having a surface array of 

4 input/output pads on one side thereof which array forms a 

5 footprint ; 

6 a chip carrier formed of an organic dielectric material 

7 having first and second opposite surfaces; 

8 a first set of bonding pads formed on said first 

9 surface of the chip carrier and arranged in an array 

10 corresponding with the chip footprint; 

11 a pattern of conductors on said chip carrier connected 

12 to accommodate said input/output pads; 

13 a first set of solder connections interconnecting the 

14 input/output pads on the chip to said first set of bond ing pads 

15 on the chip carrier; 

□ i6 an encapsulation material encapsulating said first set 

p 17 of solder connections; 

O 18 a second set of bonding pads formed on the second 

vn 19 surface of the chip carrier arranged in an array; 

FU 20 electrically conducting vias extend through the chip 

7 21 carrier connecting said first set of bonding pads to t he second 

J 5 ^ 22 set of bonding pads; 

p 23 a circuit board formed of an organic material having a 

5j 24 coefficient of thermal expansion similar to the chip carrier; 

H) 25 a set of electrical connection sites formed on said 

26 circuit board and arranged in a pattern corresponding to the 

27 pattern of the array of the second bonding pads on said chip 

28 carrier; 

29 a second set of solder connections interconnecting the 

30 pads of said second set of bonding pads on the chip carrier to 

31 the connection sites on the circuit board; and 

32 wiring on said circuit board connected to said second 

33 set of bonding pads. 
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1 22 . A package according to claim 21 wherein the thermal 

2 coefficient of expansions of the material of ' the chip carrier jang^ 

3 >hg-maraciarN of the circuit board do not differ/by more than 
4^ about 20%^ 

1 23 . The package of claim 21 wherein said chi p carrier and 

2 said circuit board are formed of the same m aterial. 

! 24 . A package according to claim 21 wh erein said chip 

2 carrier is formed of a glass filled epoxy. 

1 25. A package according to claim 21 wherein said chip 

2 carrier is formed of a polyimide. 
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A method of mounting inL^giaL u d uiiiui L Uupo ohlo— <a- 

circuit board comprising the steps of: 

providing an integrated circuit chip having a s^f ace 
array of input/output pads on one side thereof which ar^ly forms 
a footprint; 

providing a \ cVip A carrier formed an organic 

diel^e^jre-ffl- d - LeLidl ha^ asA *- rb*f f icien t of thermal e xpansion of 




least about 15x10 



-sui f d"C"e"s ; 
forming a 




and havij 



first and second 



f ir^gt 



iding pads on said first 



surface of the chip carrie r arranged in an array corresponding 
with the chip footprint; 

providing a pattern di conductors on sai d chip carrier 
connected to accommodate saidr input/output pads; 

forming a first /et of solder connectio ns between the 
input/output pads on the/chip and said first set of bondin g pads 
on the chip carrier; 

encapsulati/g said first set of solder co nnections, 
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forming a second set of bonding pads on the 
surface of the chip carrier arranged in an array; 

forming electrically conducting vias through the/ chip 
carrier to connect said first set of bonding pads to th/ second 
set of bonding pads; 

providing a circuit board formed of an org^ic material 

having a coefficient of thermal expansion simile/ to the chip 

carrier ; 

forming a set of electrical connection sites on said 
circuit board arranged in a pattern corresponding to th e pattern 
of the array of the second bonding pads on/said chip carrier; 

forming a s/^ y^d set of solde/ connections b etween the 



pads of said second 




bonding pa/s on the chip carrier and 



the connection sites &h thfe circuit jgfoard; and 

forming wiriA g/on said circuit board c onnected to said 
second set of bonding pi 

27. The method otclay^y 26 wherein said chip carrier and 



2 said circuit board are forn>6d of the same material. 



ffl 2 
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2 8 . The method aa/def ined in claim 26 wherein the thermal 
coefficient of expansions of the material of the chip ca rrier and 
the material of thflf circuit board do not differ by more than 
about 20%. 



1 29 . A m/thod of mounting integrated circuit chips onto an 

2 organic diely tc^g^Trcuit board h^ving^a^pbef f icient of thermal 

3 expansion o/ (at least about 15xl0" 6 ppm/C!>/ comprising the steps 

4 of: 

5 / providing an integrated circuit chip having a surface 

6 array of input/output pads on one side thereof which array forms 

7 a footprint; 
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providing a 



chip carrier formed of an orgaiyic 



dielectric material having a coefficient of therm al expulsion 
similar to the circuit board, said chip carrier having f i/f st and 
second opposite surfaces; 

forming a first set of bonding pads op/ said first 
surface of the chip carrier arranged in an arra/ corresponding 



with the chip footprint; 

providing a 



connected to accommoda 



forming a firsjt 
input/output pads on th 
on the chip carrier; 

encapsulating 




rn of conductors /On said chip carrier 



input /out put/ pads ; 



t of solde /" connections between the 
ip and say& first set of bonding pads 



rsj 



set of solder connections with 



an encapsulation material; 

forming a second 
surface of the chip 



fet 



carrier/arran 



of bonding pads on the second 
ged in an array; 



forming electrically conducting vias through the chip 
carrier to connect saicj/ f irst set of bonding pads to the second 
set of bonding pads; 

forming a/set of electrical connection sites on said 
circuit board arra/qed in a pattern corresponding to the pattern 
of the array of trie second bonding pads on said chip carrier; 

formVhg a second set of solder connections between the 
pads of said/second set of bonding pads on the chip carrier and 
the connect/on sites on the circuit board; and 

/forming wiring on said circuit board connecte d to said 
second s /t of bonding pads. 



f0 . A method 



according to claim 29 wherein said chip 



2 caWe^b as a coefficient of thermal expansion of 



Q- 6 vom/Ql 




t least about 
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carrier has a coefficient of the r mal expansion of le^t<about 
17xl0" 6 ppm/C !- 



32. A method acco 



2 carrier is formed of 




o claim ?Q wherein said chip 



illed epoxy 



a mP thod according to claim ?Q where in said chi£ 
2 /rTrripr is formed of a polyimide 



34. A method of mounting in tegrated circuit chips onto a 

circuit board comprising: 

providing an integrated c ircuit chip having a surface 
array of input/output pads o n one side thereof which array forms 

a footprint; 

providing a chip carrier for med of an organic 
dielectric material havi n g first and second opposite surfaces; 

forming a first set of bonding pads formed on said 
first surface of the c h ip carrier and arranged in an arra; 
corresponding with the chip footprint; 

providing a pattern of conductors on said chip carrier - 
connected to accommodate said input/output pads; 

forminq a first set of solder connections 

interconnecting the input/output pads on t he chip to said first 
set of bonding pads on the chip carriers- 
encapsulating said first set of solder connections; 
forming a second set of bonding pads f ormed on the_ 
second surface of the chip car rier arranged in an array; 

forming electrically conducting vias extend through the 
chip carrier connecting said first set of bo nding pads to the 
second set of bonding pads; 
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22 providing a circuit board formed of an organic material 

23 having a coefficient of thermal expansion similar to the chip 

24 carrier; 

25 forming a set of electrical connection sites on said 

26 circuit board and arranged in a pattern corresponding to the 

27 pattern of the array of the second bonding pads on said chip 

28 carrier; 

29 forming a second set of solder connections 

30 interconnecting the pads of said second set of bonding pads on 

31 the chip carrier to the connection sites on the circuit board; 

32 and 

33 forming wiring on said circuit board connected- to said 

34 second set of bonding pads. 
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